The analysis was based on the assumption that no sources are present outside the boundary introduced . As will be shown, this condition can be waived by incorporating superposition into the relaxation process in a way that solutions to electromagnetic problems which are affected by an outside field (such as the earth magnetic field) can be obtained. Such solutions are also possible in the area of hydrodynamics. Similarities in the physical laws that govern electromagnetism and incompressible invicid hydrodynamics indicate that POISSON can be used as a tool to solve such problems . It is, however, the introduction of boundary condition and superposition into the relaxation process of POISSON that make such solutions practical .
We have introduced a combination of superposition and boundary condition into the relaxation process of POISSON in a manner that solutions can be obtained to electromagnetic problems placed in a background field as well as Once the outer boundary has been updated, the relaxation process is permitted to continue relaxing the entire mesh before executing relations 2 and 3 once more. This process is to continue until convergence is obtained.
Uniform Flow and Circulation
The vector potential (stream function) for uniform flow, U x in the X direction and U in the Y direction, and for the circulation r is written as : These are compared in Table 1 . These results were computed using a mesh density of -850 points over an ellipse with a major axis of 2.5 and a minor axis of 1.5 .
Uniform Field Over an Iron Ring
Suppose we place an iron ring, with inner and outer radius a, b respectively, in a uniform external field, 8 t . One can show that for ex constant permeability ~, the ratio of the field in the ring 8 int , to the external field Bext can be written as: Fig. 4a) . Fig. 4b is a similar plot with an external field of Bext ~ 10000.0 and a realistic field-dependent permeability for the iron. In this case, the inner field, which is not a perfect dipole, varies from 6800 to 7800 Gauss. = U (1 + 2 2)x -r tan-i In anticipation of performing a Joukowski transformation, we wish that V cOat Z = c (a point on the surface of the circle). That is:
t-plane -io we wish V = 0 at t = [(c-X c ) -iYc]e ,which is a point situated 11 on the circle in the t-plane at a polar coordinate angle 9 = -tan-l ( Y c -0) = -(6+0).
c-xc
To achieve the result V = 0 (stagnation) at this point we therefore adopt the value r = 2aU sin(6 + 0).
[We note, in passing, that this value of r would vanish (and hence the presumed lift would vanish) if 0 = -6.]
The Joukowski transformation that may be employed to generate, by transformation from a circle, an "airfoil" in the { = ~ + i~ is
For any point { in this {-plane, we may solve for the corresponding value of Z:
(selecting the sign of the square root so that points outside the airfoil fall outside the circle in the Z plane), and -io t = (Z -a)e .
To compute the magnitude of velocity (at points on the surface of, or exteri or to, the airfoil) we then may write In using the program, one firsts types the value of the parameter c (e.g., c=l). The value of the circle radius "a" may be entered if desired, followed by the X and Y coordinates of the center of the circle. Alternatively, the program will so compute the radius "a" so that the circle will pass through one of the points ic + iO (and will surround the other).
The angle B locates the line from c to the center of the circle with respect to the real axis in the Z-plane, as illustrated . 
